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1)  Investigates relationships between lake ice / regional climate variability and changing climate patterns.  
2)  Develops and implements coupled ice-circulation-ecosystem models to simulate ice-circulation-

ecosystem’s response to a changing climate, and to develop a capability for downscaling and projecting 
climate.  
 scenarios into Great Lakes regional scales. 

3)  Conducts interdisciplinary research and tests hypotheses using models along with in situ and satellite  
 measurements. 
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The Great Lakes are not the action center – we are on the periphery of the action center. 

Bai et al. (submitted to JGR) 
Wang et al. EOS, 2010 
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These are two examples of graphs of Lakes Erie and Ontario with similar size surface areas but 
different depths. 
For deep lakes standard deviation is equal to or greater than the mean, which means it is poor 
predictor of long-term ice. 
Wang et al. submitted to J. Climate 
Bai et al. submitted to JGR 

&"

These are two examples of graphs of Lake Erie and Lake Ontario with similar size surface areas but 
different depths. 
For deep lakes standard deviation is equal to or greater than the mean, which means it is poor 
predictor of long-term ice. 
Wang et al. submitted to J. Climate 
Bai et al. submitted to JGR 
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Hypothesis:  
Water level ~  
+ a Ice (-Ta/Tw)  
– b E(Ta/Tw, -Ice)  
+ c P  
+ d Runoff (land process~Ta/Tl, Veg., land-air energy budget) 
Need a coupled model to test it! Wang et al. submitted to J. Climate 
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Test in Lake Superior 

Wang et al. GRL, 2009 
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Without lake ice in a model, the simulated water level using water only model is over-shot or 
overestimated; similarly, without sea ice in a model, the simulated lake water temperature using a 
water only model is over-heated. 

Wang et al. 2010; JGLR 
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GLIM produces reasonable lake ice cover in comparison to satellite measurement. 

Wang et al. 2010, JGLR 
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Overall comparison between the simulated ice area and measured ice area by satellite is very good. 
(Wang et al. 2010, JGLR). 
This is one of the NOAA’s Climate Goals: Ice forecasting. 
Potential users: Industries, U.S. Coast Guard, public/private, governments, academia. 
Collaborators:  National Weather Service, National Ice Center, University of Michigan. 
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http://www.glerl.noaa.gov/data/ice/atlas/ 
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http://www.glerl.noaa.gov/data/ice/atlas/ 
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The update of the Great Lakes Ice Atlases are necessary and advance our understanding of climate 
change (Wang et al. 2010, submitted to J. Climate). 

This is one of the NOAA’s Climate Goals: Ice forecast. 
Potential users: Industries, U.S. Coast Guard, public/private, governments, academia. 
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High-resolution, coupled GLIM on a Great Lakes watershed scale is essential for regional climate 
simulation, downscaling, and projection.  

This is one of the NOAA’s Climate Goals.  

Potential collaborators: NOAA Geophysical Fluid Dynamics Lab, Univ. of Quebec, Atmospheric, Oceanic & Space 
Sciences / University of Michigan 
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Further information: 

Jia.wang@noaa.gov 
http://www.glerl.noaa.gov/about/pers/profiles/wang.html 
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